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CLAIMS 

1 . A direction finding system comprising; 

at least one first hand holdable unit comprising circuitry that transmits a radio beacon 
5 signal; and 

at least one second hand holdable unit having a display screen and comprising 
direction finding (DF) circuitry that receives a radio beacon (RB) signal transmitted by a first 
unit of the at least one first unit and determines firom the received radio beacon signal an 
azimuth angle for the location of the first unit; 
10 wherein the controller generates a display on the display screen responsive to the 

azimuth angle that indicates a location of the first unit. 

2. A direction finding system according to claim 2 wherein the direction finding circuitry 
comprises Watson-Watts direction finding circuitry. 

15 

3. A direction finding system according to claim 2 wherein for receiving RB signals the 
at least one second imit comprises a fijrst antennae and a second antenna electrically connected 
to the Watson-Watts direction circmtiy. 

20 4. A direction finding system according to claim 3 wherein a difference in signal 
attenuation between the electrical coimections of the antennae to the Watson- Watts circuitry is 
less than about 0.3 dB. 

5. A direction finding system according to claim 3 wherein a diflference in signal 
25 attenuation between the electrical connections of the antennae to the Watson-Watts circuitry is 

less than about 0.2 dB. 

6. A direction finding system according to claim 3 wherein a difference in signal 
attenuation between the electrical connections of the antennae to the Watson- Watts circuitry is 

30 less than about 0. 1 dB. 
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7. A direction finding system accordiag to any of claims 3-6 wherein the antennae have 
an electrical length less than about one fifth the wavelength of a carrier wave of the radio 
beacon signal. 

5 8. A direction finding system according to claim 7 wherein the antennae have an 
electrical length equal to about one sixth the wavelength of the carrier wave of the radio 
beacon signal. 

9. A direction finding system according to any of claims 3-8 wherein the two antenaae 
10 are spaced apart by a distance less than about one fifth of the carrier wavelength. 

10. A direction finding system according to any of claims 3-9 wherein the two antennae 
are spaced apart by a distance equal to about one eighth of the carrier wavelength. 

15 11. A direction finding system according to any of claims 3-10 wherein the Watson- Watts 
circuitry determines the azimuth fi-om a difference between amplitude and/or phase of the 
received RB signal at the antennae. 

12. A direction finding system according to any of claims 2-11 wherein the at least one 
20 first unit comprises circuitry and apparatus that provides conventional cell phone telephony. 

13. A direction finding system according to claim 12 wherein the at least one first unit 
comprises a common antenna for transmitting RB signals and for cell phone telephony 
functions. 

25 

14. A direction finding system according to claim 13 wherein the at least one first unit 
comprises a switch controllable to selectably, electrically connect the common antenna to the 
radio beacon circuitry or the cell phone circuitry. 

30 15. A direction finding system according to any of claims 3-13 wherein the at least one 
second unit comprises circuitry and apparatus that provides conventional cell phone 
telq)hony. 
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16. A direction finding system according to claim 15 wherein the at least one second unit 
comprises a switch controllable to selectably, electrically coimect the first antenna to the 
direction finding circuitry or the cell phone circuitry. 

5 

17. A direction finding system according to any of claim 12-16 wherein the RB signals 
comprise a carrier wave and the at least one first unit and the at least one second unit comprise 
a filter that blocks electromagnetic energy at a frequency of the carrier wave from reaching the 
cell phone circuitry. 

10 

18. A direction finding system according to claim 1 wherein the at least one first unit 
comprises circuitry and apparatus that provides conventional cell phone telephony. 

19. A direction finding system according to claim 1 or claim 2 wherein the at least one 
15 second unit comprises circuitry and apparatus that provides conventional cell phone 

telephony. 

20. A direction finding system according to any of the preceding claims wherein the 
direction finding circuitry determines a range for the first unit of the at least one unit 

20 responsive to the received RB signal, 

21. A direction finding system according to claim 20 wherein the direction findmg 
circuitry determines a DC level of the RB signal. 

25 22. A direction finding system according to claim 21 wherein the controller determines the 
range responsive to magnitude of the DC level. 

23. A direction finding system according to any of claims 20-22 wherein the controller 
generates the display responsive to the determined range. 

30 

24. A direction finding system according to any of the preceding claims wherein the at 
least one second unit comprises circuitry for transmitting signals to the at least one first unit 

25 
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and the at least one first unit comprises circuitry for receiving signals transmitted by the at 
least one second unit. 



25. A direction finding system according to claim 24 wherein a second unit of the at least 
5 one second unit transmits an interrogation signal responsive to which a first unit of the at least 

one first unit that receives the interrogation signal transmits an KB signal. 

26. A direction finding system according to claim 25 wherein subsequent to transmitting 
flie interrogation signal the second unit transmits at least one additional interrogation signal. 

10 

27. A direction finding system according to claim 26 wherein each of the at least one 
additional interrogation signal is transmitted following a delay period that begins after a last 
RB signal received by the second unit that is transmitted by the at least one first unit 
responsive to the preceding interrogation signal. 

15 

28. A direction finding system according to any of claims 25-27 wherein each 
interrogation signal transmitted by the second imit comprises ID data specific to a user of the 
second unit. 

20 29. A direction finding system according to claim 28 wherein each of the at least one first 
unit is programmable with preference data specific to a user of the first unit and if it receives 
an interrogation signal transmitted by the second unit it transmits an RB signal responsive 
thereto only if the ID data in tiie transmitted mterrogation signal matches preference data with 
which it is programmed 

25 

30. A direction finding system according to any of claims 25-29 wherein the transmitting 
circuitry of each first unit transmits its RB signal following a predetermined delay period after 
receipt of an interrogation signal. 

30 31. A direction finding system according to claim 30 wherein the predetermined delay 
period for each first unit is chosen fi:om plurahty of different delay periods so as to reduce a 
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probability that any two of the first units that receive a same interrogation signal have a same 
delay period. 



32. A direction finding system according to claim 30 or claim 31 wherein the transmitting 
5 circuitry of the first unit dithers its predetermined delay period. 

33. A direction finding system according to any of the preceding claims wherein each first 
xmit is programmable so that RB signals transmitted by the first unit comprises ID data 
specific to a user of the first unit 

10 

34. A direction finding system according to claim 33 wherein each unit of the at least one 
second unit is controllable by its user to transmit a signal comprising K) data fliat it receives in 
an RB signal firom a given first unit whose location is indicated in the display, which given 
first unit is selectable by the user firom the display. 

15 

35. A direction finding system accordiag to claim 34 wherein the second unit is 
programmable with preference data specific to the second unit's user and wherein the location 
of a first miit is indicated on the screen only if ID data in the RB signal received fi:om the first 
imit matches preference data with which it is programmed. 

20 

36. A direction finding system according any of the preceding claims wherein the display 
indicatmg a position of a first unit comprises an icon representing the first unit displayed 
against a background of a radar screen and wherein a location of the icon on the radar screen 
corresponds to a location of the first unit relative to the orientation of the second unit. 

25 

37. A direction finding system according to claim 36 wherein a first unit of the at least one 
first unit is programmable so that RB signals that it transmits comprises data encoding at least 
one visual cue characteristic of the user of the first unit. 

30 38. A direction finding system according to claim 37 wherein the controller of the at least 
one second unit displays on the screen, in association with an icon representing a first unit, a 
visual cue of the at least one visual cue encoded in an RB signal it receives firom the first unit. 
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39. A direction finding system according to any of the preceding claims wherein the RB 
signals comprise a carrier wave having a firequency in a range firom about 800 MHz to about 
900 MHz. 

5 

40. A direction finding system according to any of the preceding claims wherein a second 
unit of the at least one second unit has an effective maximum range less than or equal to about 
200 meters for receiving an RB signal transmitted by a first unit that can be used to determine 
an azimuth for the first unit. 

10 

41. A direction finding system according to claim 40 wherein the maximum range is less 
than or equal to about 100 meters. 

42/ A direction finding system according to claim 41 wherein the maximum range is less 
1 5 than or equal to about 50 meters. 

43 . A communication system comprising: 

a pluraUty of cellular phones each of which comprises a display screen a GPS receiver 
that determines spatial coordinates for the phone's position and a transceiver for transmittmg 

20 non-telephony signals; 

wherein the transceiver of a first phone of the plura-lity of phones is controllable to 
transmit an interrogation signal responsive to which the transceiver of a second phone of the 
plurality of phones that receives the mterrogation signal transmits a signal comprismg GPS 
coordinates of the second phone; and 

25 if the first phone receives the signal transmitted by the second phone, it displays a 

position icon responsive to the GPS coordinates on the first phone's screen that indicates a 
location of the second phone. 

44. A communication system according to claim 43 wherein each phone comprises a 
30 compass that generates signals responsive to a heading of an operator of the phone and 

wherein the second phone displays responsive to the compass signals, and together with the 
position icon, a heading icon indicating the heading of the second phone's operator. 
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45. A communication system according to claim 44 wherein the compass comprises a 
GPS compass. 

46. A commimication system according to claim 44 or claim 45 wherein the compass 
comprises a magnetic compass. 
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